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Abstract: 

Construction  of  the  slow  photoelectron  velocity-map  imaging  (SEVI)  instrument  was 
completed  and  the  first  results  were  obtained,  demonstrating  the  power  of  the  technique 
in  measuring  high  resolution  (~0.5  meV)  photodetachment  spectra  of  negative  ions. 
Work  is  continuing  on  improving  the  performance  of  this  instrument,  with  particular 
focus  on  reducing  stray  magnetic  fields  in  the  detection  region  and  modifying  the  ion 
somce  and  mass  spectrometer  to  achieve  higher  ion  signal  and  stability. 

Final  Technical  Report: 

The  SEVI  instrument  was  used  to  obtain  high  resolution  photodetachment  spectra  off,  F 
(CO2),  and  Cl -Da'.  The  SEVI  spectra  off  and  r(C02)  served  as  test  systems,  since  these 
ions  were  studied  earlier  in  our  group  using  anion  zero  electron  kinetic  energy  (ZEKE) 
spectroscopy.  The  SEVI  spectra  were  of  comparable  resolution  but  data  acquisition 
times  were  improved  by  about  a  factor  of  100.  The  C1-D2'  SEVI  qjectrum  showed 
partially  resolved  structure  corresponding  to  a  progression  in  the  hindered  rotor  levels  of 
the  Cl -02  van  der  Waals  complex,  a  result  of  considerable  interest  in  fundamental 
reaction  dynamics  owing  to  ttie  importance  of  this  complex  in  the  Cl  +  D2  reaction. 
Preliminary  results  on  the  SEVI  spectrum  of  the  methoxide  anion  (CHsOO  show  newly 
resolved  structure  owing  to  the  interplay  of  spin-orbit  and  Jahn-Teller  effects  in  the 
CH3O  radical  that  were  not  seen  in  conventional  photoelectron  spectra  of  this  anion. 
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